Operating optic-to-electronic data conversion at the terahertz (THz) frequency range is one of the most promising issue of optoelectronic devices. Recently, experimental studies on the plasma resonant detection in high electron mobility transistors (HEMTs) have been published [1] . For submicron gate-lengths, fundamental plasma frequencies reach the THz range [2] . THz plasma waves resonances can also be excited by means of interband photoexcitation using the difference-frequency component of a photomixed cw laser beam [3, 4] . Squares are experimental data joined by a eye-guidelines. Solid lines are calculation from [5] . V d = 100 mV to the source (ground). Arrows is for f 0 , 3f 0 and 5f 0 .
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Experiments were performed using an AlGaAs/InGaAs/InP HEMT with gate-length Lg = 800 nm. The whole HEMT structure is transparent to the incident radiation excepted the InGaAschannel where the interband photoexcitation occurs. By using a tunable optical beating this photoexcitation is modulated over a large frequency range. Their mixing produces a tunable optical beating from 0 up to 600 GHz. The photoconductivity response, due to the difference frequency generation, is obtained by monitoring the modulation of the dc drain-to-source potential. Figure 1 shows the photoconductive response versus excitation frequency at room temperature. The photoresponse intensity normalized to unity is plotted versus the excitation frequency ∆f . Upper and lower panel of (Fig. 1) show the room temperature photoconductive response at two different values of the gate voltage V 0 = 65 mV and V 0 = 14 mV respectively. Peaks correspond to the plasma resonance at fundamental frequency, third harmonic frequency and fifth harmonic frequency (lower panel). In order to determine the theoretical spectral response of plasma waves resonances, the experimental data are compared to the model developed by V. Ryzhii et al. [5] on the plasma mechanism of terahertz photomixing in HEMTs (solid lines in Fig.  1 ). The frequency dependence of the plasma waves is plotted in Fig. 2 versus the swing-voltage V 0 . The experimental data for the fundamental frequency and its odd harmonics are obtained by picking-up the frequency position of the plasma-wave resonance maxima in Fig. 1 for several values of V 0 . Lines are calculations using Dyakonov-Shur dispersion law [2] for 2D-gated HEMT.
Theoretical calculations well support experimental datas for fundamental plasma waves frequency and its odd harmonics.
